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DISCLAIMER 
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1. Linux 


i. 0^7 ftmmm,w^u^/usrisrcm^rmm-^u&m 

JfrMlo iffl linux-source-x.x.xx-tar.bz 2 (Sc|ii x.x.xx 174^7 P*3 

MtSIT, ffiii: 

tar -xvf linux-source-x.x.xx-tar.bz2 



arch/mips/lemote/ 


2. $Pm«W^45*®,#nTLU®ara^^jmS'J Linux 
http://dev.lemote.com/code/linux_loongson 

git fiKsn^i s 0 ,%m^Ammuum 

git-clone git://dev.lemote.com/linux_loongson 

jm m & ra n »s^sy, -& bt = 

http://dev.lemote.com/drupal/node/21 


1.2 



1.2.1 *1618# 


SliA&A/etc/apt/sources.list ^iPA^SI^A^ 
deb http://dev.lemote.com/debian-loongson loongson contrib 
main non-free 

deb http://dev.lemote.com/debian testing contrib main non-free 
apt-get update 5 
gcc: 

apt-get install gcc 

jEff/usr/bin/TM as A#: 

Tic±ik±ih: 


VUX o 


http 

mv 

cp 


://dev.lemote.com/files/toolchain/kernel/as 
/usr/bin/as /usr/bin/as-bak /*#fe v litBir&tl as*/ 
as /usr/bin/ /*^IJ/t|iJTicWas,SiJjH^0^*/ 


714 JiSW i£W PB 0 
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1.2.2 




A^rtAArtAftTrRtAn] linux rtfUAUfArt/D} 


?MW^X^#X^icnTlU*iISM'KW pc¥£SMM£S&±ai#;feOT 

XXH#XX: gcc-3.4.6-newbin.ls2f.tar.gz 
~~Ftic±fi±ii:: http://dev.lemote.com/debian-loongson/code/ 

& ^^J/opt S^T,: 


n 


tar -xzf gcc-3.4.6-newbin.ls2f.tar.gz -C /opt 


expo rt PAT H=/o pt/gcc-3,4.6-newbin/bin:$ PAT H 

£^#AiA'-7.bashrc 4rt 

export PATH=/opt/gcc-3.4.6-newbin/bin:$PATH 

i&snTTwmn 


chmod +x /opt/gcc-3.4.6-newbin/bin -R 


Mtfc nT WE Mt-hid# ACT £ W&ft 


1 . 2.3 



^ErttAMfi^tlSfAiJA: make menuconfig ATTXrtfAlfiBWIIl^lf-lIJo 


IM. 

cp arch/mips/config/ls2f_xxxx_defconfig .config 

xXXX,^jAX¥nlriB) 

& @ mJit arch/mips/config/@^T,W 3 fMAp fftlEBX'frt 

fulong_defconfig rtfMSfe2E mini PC 
ls2f_fulong_defconfig 2F mini PC rtflAiAIfiBXfrt 

ls2f_notebook_defconfig rtfSIfe 2F 


A/nA/Hr make menuconfig 

Aj It TP XI# W ATisB W ft AT T£±$f AP Mill 0tJ, AfLl 0tJ» 
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1.3 ftMIS# 

1.3.1 


**yS#1t»T, SrtililStT. if A: 

Make 



5 £X^#ft^T„aArtM^Mm 0 ATfttA: 


make ARCH=mips CROSS_COMPILE=mipsel-linux- 
ACL&UXAI^—makefile Aft 


MAMMA ARCH 

MAPSMllft: ARCH ?= mips 
MAMMA CROSS_COMPILE 

MAiCUft: CROSS_COOMPILE ?= mipsel-linux- 


1.3.2. 



A make 

^J^A^M^AW^e.^inA^^ffiM^^SiJAA^^/lib/modules/A 

make modules /Mi# MIA 41 A*/ 

make modulesjnstall /*lEti#/M ItMJtMA^A/lib/modules/TiI]*/ 

or make modules install INSTALL MOD PATH=dir /*A^§A dir 0 HT*/ 


S A], sic AM A10, A tw 3c 


# T —MMft A A HIM ®W W ,M§r W ra A,^#M A« A* A W 

fcmrilc: 

itAftM#Mli±MiMM 0 lAAft: 

make -C /usr/src/linux-x.x.xx/ M='pwd' modules 

ISIiiitttt 0 mwm M^'TO«iAAAS,H#JtkM^WII±A 

cp *.ko /lib/modules/'name -r'/driver/ 

m a jean #ft w hmm a a a %mk w imft s 

depmod -ae 

modules.dep AftfP BAM Aft 
modprobe name.ko 

Mia.fticfttAM modprobe lEliMliAAflfSftWMIMftMl'ti 


Left A 44M AftSMf BE A 0 
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1.4 


Makefile,Kconfig) 

fuloong2f git"&j#) 

1.4.1: 


iiiS: arch/mips/lemote/lm2f/common/ 

arch/mips/lemote/lm2f/lmbox/ 
arch/mips/pci/fixup-lm2f.c 
arch/mips/pci/ops-lm2f.c 

1.4.2: Kconfig Makefile 


arch/mips/Kconfig ^Eitk^jJPSIt^Fn&tlizfeJM 

arch/mips/Makefile n 

arch/mips/pci/Makfile 

arch/mips/lm2f/Kconfig fulong 

arch/mips/lemote/lm2f/common/Makefile cs5536 


1.5 

1.5.1 4*®r 


SMirHfcftjAlil#*®?. fuloong2f + 
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4 ] ®T^;^Ht. M#i5S cause Excode IP {k » 

JF$B^#^bS,^#il3lStD Excode ^ 

£Mt do_IRQ();^«#o 


2F CPU 3lftWM#+»r3II£PW4^\ 
INTnO i£® p|$F 8259As 
INTnl ^jcpu^Pj^ffl, 

INTn2 

INTn3 


ft:NMI 3IJWWnTM+»T (NMI \mY 

#I^M^)o 

PCI ft*®? AM PCI_IRQ#A(BCD) 31]$P©c A cpu 


i£ 2f ;lE^pi:±lcEftA [arch/mips/lemote/lm2f/lmbox/irq.c] 

II—t^lfT^iJIfT (cause tr#lr IP 
IP7(timer p*3 nPBtf+^BfT), 

IP6(bonito ih$f), 

IP5() 

IP4() 

IP3(cpu if] uart) 

IP2(8259As SffF) 

lPl(&#ffiffl) 

lPO(&#ffiffl) 


A-A- 

H 




n 




AS) 


14c41 
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8259:0-15 

0 ffifg 

1 i8024 


3 uart 

4 SAh 
5-7 

8 rtc 

9 audio 

10 ffifg 

11 it#F usb 
12-13 

14 ideO 

15 ffifg 
MIPS:16-23 

16-22 
23 timer 
bonito:32-63 


36 ethO 




arch/mips/pci/fixup-lm2f.c 
PCI^#W IRQo 
#define PCIA 4 

#define PCIB 5 

#define PCIC 6 

#define PCID 7 


/* all the pci device has the PCIA pin, check the datasheet. 7 
static char irq_tab[][5]_initdata = { 


r 


I NT A 


INTB 


INTC 


INTD 7 


{0, 

0, 

0, 

0, 

0}, 

/* 

11: Unused 7 

{0, 

0, 

0, 

0, 

0}, 

/* 

12: Unused 7 

{0, 

0, 

0, 

0, 

0}, 

/* 

13: Unused 7 

{0, 

0, 

0, 

0, 

0}, 

/* 

14: Unused 7 

{0, 

0, 

0, 

0, 

0}, 

/* 

15: Unused 7 

{0, 

0, 

0, 

0, 

0}, 

/* 

16: Unused 7 

{0, 

PCIA, 

0, 

0, 

0}, 

/* 17: RTL8110-0 7 

{0, 

PCIB, 

0, 

0, 

0}, 

/* 18: RTL8110-1 7 

{0, 

PCIC, 

0, 

0, 

0}, 

/* 19: Sil3114 7 

{0, 

0, 

0, 

0, 

0}, 

/* 

20: Unused 7 

{0, 

PCIA, 

PCIB, 

PCIC, PCD}, /* 21: 

{0, 

0, 

0, 

0, 

0}, 

/* 

22: Unused 7 

{0, 

0, 

0, 

0, 

0}, 

/* 

23: Unused 7 


4 1 44 A J£44fiiTf IT X 71 
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{0, 

0, 

0, 

0, 

0}, 

/* 

24: Unused 7 

{0, 

0, 

0, 

0, 

0}, 

/* 

25: Unused 7 

{0, 

0, 

0, 

0, 

0}, 

/* 

26: Unused 7 

{0, 

0, 

0, 

0, 

0}, 

/* 

27: Unused 7 


}; 


INTA, INTB , INTC, INTD Jt##ftltWr3IWi£&. 

PCIA(BCD) PUfll CPU PCI^Hs A gp cputffiWHA PCI tiff AW 

PCI_IRQ#A(BCD) o 

At PCIA AAA 4, PCIB AAA 5 ^AAMflffiAQA 


(JL#AM «2Fffittt» tlff©tJ»-#) 

£#7± WethOAtS, Aftt 17^slot£#JJMMffl INTA tfBrAJW 

INTA)o 4 CPU SroA^S^ PCI_INTA# MfiXtAtJ 

A A PCIA„ 


ffiftltt INTA f£A PCI_INTA#±, IPAAA 

i£&Wt«ff^A ethOicM^WJ, 


Imbook ftiTOAt NEC usb t At Iff) 

8259As *WM, 8259ffitfij CPU ftj INTO tW° 


mips x4t»f&fM^t^#AM, imnmM 
#t F?3 #F HP A # # £ A tiff, MMiU irr WfSAift AW 

[arch/mips/lemote/lm2f/lmbox/irq.c A (Kl 8259dispatch()], £ t x86 A 8259 

tox -t mm m t-# M (x86 ± a iff gf&i « a m -nitift 

cpui^fXo .Atlff^fcatfAlA status, cause, epc HAWAII, t7AJtA 
£3AAA#A 2f ttffittto 


plat_irq_disaptch() flit cause, status 1tr#l§ IP 4X A IM 

ffiAtlffWAAA MWtiffAtBtASMS cause IP 4SI7 


At 

to &AASI#3tgtBA&A 

Loongson2f tlffXhitAff, ^ AlIAAjPtf^Alt^AJt'ftlRlIlA—'AJt 

it A# arch/mips/kernel/traps.c tflf void_inittrapsJnitOBifcASfr 

m&\t . JITOW 32 A (A#AAAI7#A cpu tf»), A&SMAAfi 


LA At 
At 


too (tififJA)o 


ilAWH£tffiMWAn±fe±itA: 80000180 
jtkaafi# 7 Tif to a %im \: 

expect_vec3_generic() [arch/mips/kernel/genex.S] 


NESTED(except_vec3_generic, 0, sp) 
.set push 
.set noat 


il 7+44 A t44i£A PE 7 5] 
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#if R5432_CP0_INTERRUPT_WAR 
mfcO kO, CPO INDEX 

#endif 

mfcO kl, CPO CAUSE 

andi k1,k1,0x7c ll%3\ Excode 

#ifdef CONFIG_64BIT 
dsll kl, kl, 1 

#endif 

PTR_L kO, exception_handlers(k1) 

//?x t±j a xh xt g w m± 

jr kO //©klfSLK^JgiSffc 

.set pop 

END(except_vec3_generic) 

8rT7|tJF£niJi:^'ftlJit:4S, a&AA 

unsigned long exception_handlers[32]; 

5$M$)Wi%L7k set_except_vector(), Jiie# handler W±feiit±iASiJ 

expection_handler W& i't 1 o 

traps_init() l= | =l ^S^ 0 A handlejnt iXtil^gADco 
set_except_vector(0,rollback?rollback_handle_int: handle_int); 

handlejnt arch/mips/kernel/genex.S 47 

NESTED(handleJnt, PT_SIZE, sp) 

#ifdef CONFIGTRACEJRQFLAGS 

/* 

* Check to see if the interrupted code has just disabled 

* interrupts and ignore this interrupt for now if so. 

* 

* localJrq_disable() disables interrupts and then calls 

* trace Jiardirqs_off() to track the state. If an interrupt 

* is taken 

* after interrupts are disabled but before the state 

* is updated 

* it will appear to restore_all that it is 

* incorrectly returning with 

* interrupts disabled 

7 

.set push 
.set noat 

mfcO kO, C PO_STAT US // 


and kO, STOJE 

bnez kO, If //±M#iJ®t4 , ®tI=:i5#IS: 

iiA 4 f4 Pi!. XX 41 
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eret 

1 : 

.set pop 
#endif 

SAVE_ALL 

CL I II T 

TRACEIRQSOFF 

LONG_LsO, TI_REGS($28) 

LONG_S sp, TI_REGS($28) 

PTR_LA ra, ret_from_irq 

j plat_irq_dispatch //^ z n'+S^ l= | =l llT^b@ 

END(handle_int) 

plat_irq_dispatch arch/mips/lemote/lm2f/lmbox/irq.c 

4h plat_irq_dispatch ^ AAtfiJ CAUSE IP 


chip 


MIPS(arch/mips/kernel/irq_cpu.c) 

bonito(arch/mips/lemote/lm2f/lmbox/bonito-irq.c) 

8259As(arch/mips/kernel/i8259.c) 




chip mask 

M CPO status 

A cause Apending W interrupt, SjtbnTUA ffijl 

?h^ status Interrupt-Mask yV^h 1 ^ 3 

®tA 6^3H^—A-LL, statusIE ji , 

CLI, STI 


(include/asm-mips/stackframe.h) 


zl A+44 A A44 S W Pm 4* t4 
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.5.2 ^TUbtfcSIM^Sl 



OxFFFF FFFF 

OxCOOO 0000 

OxAOOO 0000 

0x8000 0000 


0x0000 0000 


hs^ 32 ULmmmmmi, 



Kuseg(0x0000 0000 - 0x7fffffff): 2G 

muto Kwaa mmu m&tmijmt 

Kseg0(0x8000 0000 - 0x9fffffff): 0, i^tfelitMr pT 

tlifejtlt, 512MB # 


mrlciEid: cache, Stti^lMPJ&iiiifeiitjlT tAS cache MlHIiitel^nifeTL 

til, 

Kseg1(0xa000 0000 - Oxbfffffff): 0, iXSifeiiMSIMf'Hfe 

Xj^fflifeiito 'ti|W)#?^EftltSlJ#)ap l 3# c 1 =l 512MB -M 


KsegO SMKftylt, ksegl cache #IX(ft« Ksegl Jlfei—(ftSJ^ 

ms B H o 

Kseg2(0xc000 0000 - Oxffff ffff): aiXifeiltK Hfetl] MMU 



ksegO, ksegl ^MltSiJMifeiitWfftsro 512MB ±, 
tllflife tits '/Mo M/&512MB RWIft 256MB(0x0000 0000 - 0x1000 OOOO)0feM 
tnT fM#> itj 256MB MifeMtnT Bonito 4btfF> PCI (ft mem, I/O, config Sfft. 

256MB (fttl$MS HiifflU highmemory 


zX/S>+li'feMiitt'fi* PE it ft 
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1.5.3 performance counter 


Count/Compare 

7wit, nr umn^R 

£IAiA1#ET, MIPS WBtfK 'SMlfEM#? , M 

JeL ra &\J IM. o 

ffl, aSIDWTISf count if w^0t fit, ft 

32 )47jif$3§, U CPU at; 


Bfo Count 7 E 


710 Oo ETlAii count 0<> 

Compare32Count Compare 07 T 1 ®) 

ic^AlLljo &77 ®t— llLitftliJT—''hXt Compare Tj^Aiho 


A^Ifcll5ltil!±i Compare 




arch/mips/kernel/cevt-r4k.c: 


Irqreturnt cO_compare_interrupt(int irq, void *dev_id) 

{ 


If(!r2 || (read_cO_cause() & (1 


« 


30))) { 


write_co_compare(read_cO_compare()); 


} 


} 

■AST^tSiSifeA 1 , 10 compare If#^17^ —'MIL 


EU 



static int mips_next_event(unsigned long delta, 

struct clock_event_device *evt) 

{ 

unsigned int cnt; 
int res; 

cnt = read_cO_count(); count 

cnt += delta; /*£jjP— 

write_cO_compare(cnt); /*JE& y h{fi[Hl^®J compare, ^£ tj \ 

T^+WrW^#*/ 

res = ((int)(read_cO_countO - cnt) > 0) ? -ETIME : 0; 
return res; 
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&AitBt^t£xM«, t^xMWBtmsSo «*£ 

cpu iMxtmftTWi-mWo ^cpu t, ipcpu pwi+jh 

11^X7, flijCountI/flr£ftBtfB]3£^7, Bt^7#TXXWIli£ , 




to 


1.5.4 MFGPT 






0 


a£ 


■'MM MIPS 


flcjg CPU ft COUNT $#«ifBm MM&A COUNT $#S&ft$X¥ABk 
CPU ffifr ft^XMtt^Xft.3 CPU ^TO{£0W#M^^f#77 

&S.MM7MCS5536 ft—X Wit MFGPTo 


MFGPT fifth: 


X17: Multi-Function General Purpose Timer. 

'tl'slfST 8 ^timers, XT'(ft 6^X177; working domain, 32 KHZ fP 
14318 KHZ ^ 2 AXXX standy domain 32 KHZ. XfXfiABtffiiX, 

15 hk M#XX 15 . 


XfXTf—A MFGPT, M'M 4 A software accessible I/O 

Up Counter, Comparator 1 Value, Comparator 2 Value, Setup register 

a 4 

#PAXlJJ$pA setup IPX4 comparator 1 or 2 fP counter ^PAI/J$n 

A, X 0 Bt, HT# event TfAXBPMSto %-. 

1 .XlXn A comparator 1 or 2 , 

2777f counter jff 0 , 

3.jtjpij?:ll: setupo 


l.iS counter enable % 0; 

2. t#3 c t= l ®T'filb: NMI Enable Reset Enable bits in MSRs,disable GPIO 

3. Mfir counter compare 1 or 2; 

4. t#|^X{I'E77 : S:fift event bits; 

5. set up A iff 


I/O 


MFGPT 


MFGPT ft^AXlAX 3 tPA: 

1. Standard GeodeLink Device MSRs 

_ 2. MFGPT Specific MSRs _ 

iTX T 1 flAXIIXX Pi- 7 Al 
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3. MFGPT Native Registers 

MSRs itPUfflii _rdmsr()_wrmsr() MSRs iiPlk 64bits 

W, M MFGPT Spcific MSRs % 32bits |ft, 32bits Mti-Hi 

4|t7j i'i u 32bits 7H^c'x^0'\) o 

A. MFGPT Specific MSRs Summary: 

51400028h r/w MFGPT IRQ Mask(MFGPT_IRQ) 

51400029h r/w MFGPT NMI AND Reset Mask(MFGPT_NR) 

5140002Ah r/w MFGPT Reserved(MFGPT_RSVD) 

5140002Bh r/w MFGPT Clear Setup test(MFGPT_SETUP) 

;ifc4Wn PiTI wrmsr rdmsr itkJtjtiSIf 

B. MFGPT Native Registers Summary: 

base + offsets Vj H 7j , base is 
MSR_LBAR_MFGPT(5140000Dh) 

gp MFGPTO, JHOffllUflfj offsets KW: 
MFGPTO Comparator 1(MFGPT0_CMP1) 

MFGPTO Comparator 2(MFGPT0_CMP2) 

MFGPTO Up Counter (MFGPTO_CNT) 

MFGPTO Setup (MFGPTO_SETUP) 


OOh 

R/W 

02h 

R/W 

04h 

R/W 

06h 

R/W 




Wtjkin^A' comparator tr##£ : &ff“ > HU , II, IE 

counter 0, M/nit setup counter 

counter = comparator flijHfflt, 


itlffl MFGPT, 477/1 mfgpt 

clock_event_device, clocksource. 
clock_event_device I’l'Jt/J7ift: 

Ik.set mode 77 X P4l4/J7i 47, 'SK^TCth MFGPT 


il 47+#7774X7* 17 44 7 
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inti_mfgpt_timer(enum clock_event_mode mode, struct clock_event_device 
*evt) 

{ 

switch(mode) { 

case CLOCK EVT MODE PERIODIC: 

/**^n comparator2 iii W'iVJfS/ 
outw(COMPARE, base + 2); 

/*counter iff 0*/ 
outw(0, base + 4); 

/*i£S setup*/ 
outw(0xe310, base + 6); 
break; 

} 


S4 base 77A 0x8000000d 4 i7 tB 5|t St) native msr JEiiBiit 

_rdmsr(0x8000000d, &basehi,&base),±Hfij^7» il7B5BfKlBi 32 

base + 2,4,6 WIM MFGPT0_CMP2, MFGPTO_CNT, MFGPTO_SETUP Wife 

±iho 

#define COMPARE ((14318000 + HZ/2) / HZ) 


4iM> /iff clock_event_device 2Jff, cpumask, 

min/max delta ns, 


mmn, 


/5fcbTB( clockevents_register_device(mfgpt_dockevent) 7; 


Hjn7??;£7, setup_irq(5, &irq5); 4MS4 5 
4/4377* irq5 7l4IfT//h5IiIii$[ timerJnterruptlliil&fftJI: 

/*MFGPT_CNT_EN MFGPT_CMP2 2bits ff 17 
outw(0xc000, base + 6); 

mfgpt_clockevent.event_handler(&mfgpt_clockevent); 
return IRQ HANDLED; 

i±4 7 clockevent, clocksource 7: 

-read 

return (cycle_t)(jiffies * COMPARE) + count; 

mm. 47Bt^ 0 H 0 «»®«bT£n4j, mJA 

4MI1, 

47J£7U count WftWbTle4^fBBleXf count 


il 4 #777477* PH 7 # 
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if (count < oldcount && jifs == old_jifs) { 
count = oldcount; 

} 

oldcount = count; 
old_jifs = jifs; 


Mitt, —M MFGPTHtWB^M^o 

time_init() — > plat_time_init() --> init_mfgpt_clocksource() 

arch/mips/lemote/lm2f/comand/mfgpt.c M. 


nm 2E, 2f m'mMmmmmmmmmmpu mm sw 

10 %%mm . && intel, amd etj cpu 2o~3ow 

CPU im, SP^a#, »MnJlMffi3lX^CPU 

mmmim, * \tcpu 


OXIfeOOlOO in±f» 0X80 ^PiA 

N 3 \:_ 

CR80: Chip_configO 
2:0 Freq_scale 3’bill 


mm EnTiui± cpu mmm 

M-Mmtft i/8 ~ i mmito 

a##*, mm am SKI Linux 

ft driver/cpufreq/|1}:^T> BMW - %SIPi driver 
governor PWIiST ° WinAHiMiR/GW § B|^1 #ae¥ a cpu ^ driver, 
WM RIAWRI governor(Performance, Powersaver, 

Conservative,Ondemand driver 

IMS, cpu mmmm 

Rdfi, driver Pi3£JM, 

TPi arch/mips/kernel/ls2f_cpufreq.c 1 1 1 IAWiRM 0 

K-'l 1 , struct cpufreq_driver 0 SIW^IRAilpTEWW 

® i/WMTWWBGo 

INIT 


/* clock table init */ 

for (i=2; (ls2f_dockmod_table[i].frequency != CPUFREQ_TABLE_END); i++) { 
ls2f_clockmod_table[i].frequency = (cpuclk->rate * i)/8; 

} 


14c^ n| 
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INIT 0 ®M? 3 I) 3 t„ ^jeMicBT 

m s«in^iwijiuwsfe«PsW8^o 

VERIFY 

fltJcpu^^^BftlE^iWlQBIl^lo Policy^ (ft—struct cpufreq_cpuinfo 

cpuinfoSc^^'g-J cpufitJi^W^^t^aHoVerifyglSt/llt^^iljlgSc^policy^tmin, 
maxJ^^^W^alliJ^iScpuinfolff^'f^Wi'M^Qll^rto #J=Lili{§ INIT 

^nft.Wtable^^ 3 Wi^fWcpu^^^b|Epolicy->[min, max];7[Ajo BE: 

[info.min [policy.min [table.min ... table.max] policy .max ] info.max] 


GET 

TARGET 

K-±#SliXicpufreq_frequency_table_target(policy, table, target_freq, 
relation, *index)itkiSife6tlfPffl^. ^governor$^i?iJn|ll<gi^, 
target_freqj7, n-'uMiiilki^lf^^iAfreq^able^; 1 ['i4# -HfttargetJreqiiMiifi: 
(ftifi^, fftindexfio 

Steffi ilm -7-ift®& fa]M» Starget_freqt-p $f^| b] i^{zn{51” H# 

IA”, P l 3 tIJ|{^ 72 ftHB§RTf^driverj^# : 

CPUFREQ_RELATION_H : 

ji^#table^ 7 1 tbtarget'hfft 0 t ^ It X (ft— X » 

CPUFREQ_RELATION_L: 

ji^#table^ T 1 tt targets fftfiH$ 4 ] i / bfi f ]-to 

EXIT 

ilfflitkamst, {ECPUlSWiiJ^a, 

Sfn. ^{f]ifcFrfU{ES,{f]Eftldriver: ls2f_cpufreq_driven±ff®J|A)t^, ^niftt^ 
M1711 )0C (ft g overn or^ If @» 


TFt 


STD(Suspend To DiskM£Jfri&#|: 

{tETIi^Efrlbfric—^hswap AAE„ swap AAE^^{ft 

(ftlftiAtAET/J^ljcfft swap t>E^—#7'LUi5{TTffi(ft^i3'4'{|g&“echo swap 
Ei-qhswap >/sys/power/resume” suspend to disk wj‘ly,ft‘-j : 7 

“echo disk >/sys/power/state’’{£1^3[B^#n swap 7AE*?IAiEtAE f'—IJtff 

Al “g $karg resume=/dev/hda3” 


STDJtg#ft 

Suspend ii|§ 


1. suspend (echo disk >/sys/power/state), 


il 7+f477f4tt7 K H kI 
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2. console switch, 4i£p AiiJfllrS list j£A hibernation 

(iiAAsync) 


3. 

4. i# A A A M W* /ft A |ifr A [JF$n hibernation_snapshot() iJl 

5. shrink AIM 

[A: Ali'Jit image A#A@fifAAIr] 

6. Suspend console ( Ant, printk WAffiAtS#, iSconsole 

resume StlHtISfir lH» AiMliSiHA nJA#jl! no_console_suspend #|Sc, A 
i/FAH suspend console) AAJPliAWiAilrFAAf-lo 


7. iiA4i#6 l JlilAI8: [JF£n create_image() iJl 

PM core SzicWzSAliitlIrfiiA [& AAiitllrAtlsf&ff fA| 
AfRAWT local_irq_disable() 

Power down i&ik 


(cpuiBA®) 

Swsusp_arch_suspend() [Oi)A®] 

Swsusp_save 

AIEItlf Affl ® F*3 #Affi 

Copy m[§l{:£#®jSffiPJAI£®F l 9# 

Restore &t3ff§®;|X;& 

Power up i&ik 

Local_irq_enable 

Device_pm_unlock 

8. Resune 

9. Resume console 

10. iiAA image 

feill resume swap iAIro f#f!j image (ft handle A ill xt handle 

#fij image AAAJISIIIgWAl^l® swap AfsHflUAA swap AE ® handle, 

11. iSA A image IAI4; [ copy_data_page() ] 

ii.ii_h®#fi!j® image handle A swap handle ^ F*3#+fitl image AA 
swap AEMHA inswap AEAA^A4AAA(lji,{I!kernel A z&WAPit swap 
W—A image LUAlIrtM+AAfe restore image [An®, *Elk$fc#®] ) 

12. #jij[swap handle 

13. 

14. Power_down() 


Resume j±i® 


1. TSAif AM. image 'KSUPjtfXAo £pA image ®figAH#F f 3lI±IA®#itA 
— #®i$, ASH#ill resume=/dev/swap_device 

2. init p*g^iS®®±ifeAo 



zX A 4 1 44M A44i£W PE 44 >4 
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in^iicilr-hAAlTiB swsusp 

4. ii A freeze 

5. iilSlAT AitiJ AAW flag, □ Afi^TA kernel 

swsuspO^®; image) A swap TEW image load S'JI*]# 

6. fflA'KjlL image fftlTIx: 

Suspend console 

Suspend device AAA PMSG_QUIESCE 

7. fflAlt«at 

PM core 

iPfRAWT local_irq_disable() 

Power down A A- 

M \|K 


$P HI config highmem A^TsroFHT'KIl 

8. AAtniiAswsusp_arch_resume() 

TfHTlill'l'J image A restore 3\ orig ikjj restore A swsusp_arch_suspend A 
#WATWTit§&TlL, M0PJ suspend swsusp_arch_suspend() W 

itkA(A—TUTnAAfft), A Devices power up, resume ®A 

'4f restart 

9. 


A^ffeAlfcAAilE resume AAfMb^MlIIPJiJnl A swsusp_arch_suspend() 
fttlftfeAlhT A ATT merge PJ git AT origin/linux-2.6.27.4-lemote 
A: suspend resume iPfUftA A—A. 


1.5.6 PMON 


MTD pmon W flash Alriitrile^ 


MTD(memory technology device A AiAl'BI memory Atlr 

(ROM> flash) (ftLinux^TJPiiP MTDfftTlc @ fftAATAfT^memoryAilr 

MTDKlj^AtJIA^A/drivers/mtd A 1=1 AT 


Flash A cfii^P nor flash chip 

Nor M flash TWA A AAfttl#Ao A probe AT AT drivers/mtd/chips/ T 


A AAinTl« AmWMA#*, Mj&W*] 

Device drivers 

[*] Memory Technology Device(MTD) support 
[*]MTD partitioning support 
[*]Caching block device access to MTD devices 

RAM/ROM/Flash chip drivers _ 

ATT Tl- M A AST PK P nj 
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<*>Detect flash chips by Common Flash Interface probe 
<*>Support for AMD/Fujitsu flash chip 



!ipmon_flash.ko 

insmod pmon_flash.ko ^^fe^/dev/mtdblockO Sf^fKliicilr 
SSHIlffl dd if=pmon.bin of=/dev/mtdblockO pmon ~iSftiJA# 


iXWM) t: 

#include <linux/module.h> 
#include <linux/types.h> 

#include <linux/kernel.h> 
#include <linux/init.h> 

#include <asm/io.h> 

#include <linux/mtd/mtd.h> 
#include <linux/mtd/map.h> 
#include <linux/mtd/partitions.h> 


#define FLASH_PHYS_ADDR OxlfcOOOOO 
#define FLASH SIZE 0x080000 


#define FLASH_PARTIT 10N0_ADDR 0x00000000 
#define FLASH PARTITIONO SIZE 0x00080000 


struct mapjnfo flash_map = { 

.name = "flash device", 

.size = FLASHSIZE, 

.bankwidth = 1, 

}; 

struct mtd_partition flash_partsO = { 

{ 

.name = "Bootloader", 

.offset = FLASH_PARTITION0_ADDR, 

.size = F L ASH_PART IT 10 N0_S IZE 

}. 

}; 

#define PARTITION_COUNT ARRAY_SIZE(flash_parts) 

static struct mtdjnfo *mymtd; 

int_init init_flash(void) 

{ 

PH ^ ^1 
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printk(KERN_NOTICE "Flash flash device: %x at %>An", 
FLASHSIZE, FLASH_PHYS_ADDR); 


flash_map.phys = FLASH_PHYS_ADDR; //flash m 
flash_map.virt = ioremap(FLASH_PHYS_ADDR, 

flash size); 


if (!flash_map.virt) { 

printk("Failed to ioremap\n"); 
return -EIO; 

} 

IH^i flash_map Stl read, write TffeiS'SjJ: 
simple_map_init(&flash_map); 

IIWM MTD mymtd 

mymtd = do_map_probe("cfi_probe", &flash_map); 
if (mymtd) { 

mymtd->owner = THIS_MODULE; 

//^in MTD ft |x PJ master 

add_mtd_partitions(mymtd, flash_parts, PARTITION_COUNT); 
printk(KERN_NOTICE "pmon flash device initialized\n"); 
return 0; 

} 


iounmap((void *)flash_map.virt); 
return -ENXIO; 


static void_exit cleanup_flash(void) 

{ 

if (mymtd) { 

del_mtd_partitions(mymtd); //ff'JI^/i- mymtd _h|'Kl jf E 
map_destroy(mymtd); //destroy MTD devices 

} 

if (flash_map.virt) { 

iounmap((void *)flash_map.virt); IIM§ 
flash_map.virt = 0; 

} 

} 

module_init(init_flash); 

module_exit(cleanup_flash); 

fL $!) T" nj 14 drivers/mtd/maps/ Kifii 


4 1 444£Sf44 iiW PB ^ 41 
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+ linux ft ® 


1.6.1 Uncache accelerate 


I 1 !:m find_vga_mem_init() MM frame buffer 
ff$OTHWMMtt&;fcJ2ACHE_UNCACHED_ACCELERATED 
CACHE UNCACHED ACCELERATED 

uncache accelerated [K)J1'I4> nJlil##2F 
diff —git a/drivers/char/mem.c b/drivers/char/mem.c 
index 672b08e..a33bc03 1 00644 


— a/drivers/char/mem.c 
+++ b/drivers/char/mem.c 
@@ -35,6 +35,8 @@ 

# include <linux/efi.h> 
#endif 


+static unsigned int uca = 1; 

+static unsigned long fb_start = OxffffffffUL, fb_end = OxffffffffUL; 

/* 

* Architectures vary in how they handle caching for addresses 

* outside of main memory. 

@@ -354,6 +356,13 @@ static int mmap_mem(struct file * file, struct 
vm_area_struct * vma) 

size, 

vma->vm_page_prot); 


+ if (uca) { 

+ unsigned offset = vma->vm_pgoff« PAGE_SHIFT; 

+ if (offset >= fb_start && offset < fb_end){ 

+ vma->vm_page_prot=_pgprot((pgprot_val(vma- 

>vm_page_prot)&~_CACHE_MASK)|_CACHE_UNCACHED_ACCELERATED); 

+ } 

+ } 

+ 

vma->vm_ops = &mmap_mem_ops; 

/* Remap-pfn-range will mark the range VM_IO and VM_RESERVED 7 
@@ -1000,3 +1009,43 @@ static int_init chr_dev_init(void) 

} 

fs_i n itca 11 (ch r_de v_i nit); 

+ 


il '))> 4 1 14 5] 
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+/* setup for godson uncache acceleration 7 


+ 


+#include <linux/pci.h> 

+#ifndef pci_for_each_dev 

+#define pci_for_each_dev for_each_pci_dev 

+#endif 


+ 


+static int init find_vga_mem_init(void) vga ^ 4P±® 


+ { 

+ struct pci_dev *dev = 0; 

+ struct resource *r; 

+ int idx; 

+ printk("begin to find the vga mem range\n"); 

+ if(!uca)return 0; 

+ pci_for_each_dev(dev) { 

+ if ((dev->class » 8) == PCI_CLASS_D ISPLAY_VGA){ 

+ for (idx=0; idx < PCl_NUM_RESOURCES; idx++) { 

+ r = &dev->resource[idx]; 

+ if (! r->sta rt && r- >en d) { 

+ continue; 


+ 

+ 

+ 

+ 

+ 

+ 

+ 


} 


if (r->flags & IORESOURCEJO) 
continue; 


if (r->flags & IORESOURCE_MEM){ 
fb_start = r->start; 
fb_end = r->end; 

printk("find the frame buffer:start=%lx,end=%lx\n 


fb_start, fb_end); 


+ 

+ 


return 0; 


} 


+ 


} 


+ 


} 


+ } 

+ printk("<0>can not find vga device\n"); 
+ return 0; 

+} 


+ 


+late_initcall(find_vga_mem_init); 

+ 


ii '))>+444£;l£44 iiW PB ^ 
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1.6.2 CS5536 Audio DMA (f£4fc#T) 


diff-git a/sound/core/pcm_native.c b/sound/core/pcm_native.c 
index c487025..b5a35e8 1 00644 
— a/sound/core/pcm_native.c 
+++ b/sound/core/pcm_native.c 

@@ -3107,7 +3107,11 @@ static int snd_pcm_mmap_data_fault(struct 
vm_area_struct *area, 

return VM_FAULT_SIGBUS; 

} else { 

vaddr = runtime->dma_area + offset; 

+#if defined(_mips_) && defined(CONFIG_DMA_NO NCOHERENT) 

+ page = virt_to_page(CAC_ADDR(vaddr)); 

+#else 

page = virt_to_page( vaddr); 

+#endif 

} 

get_page(page); 
vmf->page = page; 

@@ -3222,6 +3226,12 @@ static int snd_pcm_mmap(struct file *file, struct 
vm_area_struct *area) 

substream = pcm_file->substream; 
snd_assert(substream != NULL, return -ENXIO); 


+#if defined(_mips_) && defined(CONFIG_DMA_NONCOHERENT) 

+ /* all mmap using uncached mode 7 

+ area->vm_page_prot = pgprot_noncached(area->vm_page_prot); 

+ area->vm_flags |= (VM_RESERVED | VM_IO); 

+#endif 

+ 

offset = area->vm_pgoff« PAGE_SHIFT; 
switch (offset) { 

case SNDRV_PCM_MMAP_OFFSET_STATUS: 
diff-git a/sound/core/sgbuf.c b/sound/core/sgbuf.c 
index cefd228..dcefd94 1 00644 
— a/sound/core/sgbuf.c 
+++ b/sound/core/sgbuf.c 

@@ -91,12 +91,20 @@ void *snd_malloc_sgbuf_pages(struct device *device, 

} 

sgbuf->table[i].buf = tmpb.area; 
sgbuf->table[i].addr = tmpb.addr; 

+#if defined(_mips_) && defined(CONFIG_DMA_NONCOHERENT) 

+ sgbuf->page_table[i] = virt_to_page(CAC_ADDR(tmpb.area)); 

+#else 


il -)); 4 1 444£Sff4 ^ 
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sgbuf->page_table[i] = virt_to_page(tmpb.area); 

+#endif 

sgbuf->pages++; 

} 

sgbuf->size = size; 

+#if defined(_mips_) && defined(C0NFIG_DMA_N0 NCOHERENT) 

+ dmab->area = vmap(sgbuf->page_table, sgbuf->pages, VM_MAP | VM_IO, 
pgp r ot_noncached(PAGE_KERNEL)); 

+#else 

dmab->area = vmap(sgbuf->page_table, sgbuf->pages, VM_MAP, 
PAGE_KERNEL); 

+#endif 

if (! dmab->area) 
goto_failed; 
return dmab->area; 

diff-git a/sound/pci/Kconfig b/sound/pci/Kconfig 

index 31 f52d3..0b7913c 100644 

— a/sou nd/pci/Kconfig 

+++ b/sound/pci/Kconfig 

@@ -258,7 +258,7 @@ config SND_CS5530 

config SND_CS5535AUDIO 

tristate "CS5535/CS5536 Audio” 
depends on X86 && !X86_64 
+ depends on SND 
select SND_PCM 
select SND_AC97_CODEC 
help 
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